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T. 

a) ¥m&mtii (1) ±(cx^f 7f>i'h7» , Xi' 
(2) £Uf£U 

b) X-f7f>^h5>yX^ (2) ±l:7-fVl'—> 
3>)f (4) £J6U g7-fVl/-y 3 >^F*g»C. #(C 
TksftrogAiCtt-r-SMIlcDAUTIf (5) £&«IU 

c) 7-fVl/->3>I (4) ±fc. TMS (7) R 

^*TS (8) £#tr. X-fy?>yh7>yA^ 
(2) t^^nfc^^'J+^Av^^JSL. 

d) Sifi^r&KDX^^IIiTT-r V -> 3 >Jf 
(4) £*t'J*-V/V>:?<&*UBn?— ^WSIS^T^ 

U ^©[£Sgl©A*U7Jl£ttffllCft*oT^a}£li\ 

e) t^V^K^i? IJ&t&T-IV is— isa>M (4) 
±K:tfSSIl©AUy)f (5) ±tc, ^IC*^(DfiA{C» 
t5l2©A'U7I (10) ct&ft&ii-rz* 

im&l%2] T-iVU- ->3>S (4) £J£L*:gt(C 20 
^T-T Vl/-> a >Hrt('»<£?L (3) *X-fyf>^ 
h7>y7^ (2) ©y-7XHKK >tS^$TX-y 
3=->^j&>o**tt*m***U *^T*«ffi (7) £ 
g=*?L (3) ro±^tcJS-rdt(c«fcO. X-f7f>yh 

7>S*X* (2) ^^tU+tAy^tgmct* 

C»*^3] &,S?L (3) cD5c«Htr»C^*?L©rtig 
£. #tC*^©gAIC*tt-<£>?SI3©A*'JTJl (5 A) T 
5-f - Z. tZ&WLt-fzm&m 2 E«©*tt. 

[if ^4] saigigd) T7<vi/—>3>i 30 
(4) *ii©A''j7i (5) ©ass^-e&fc^u 

^CiOSl OA-U7I (5) $l7?Xh771 

imxms] n&T.md) T7-fvi/-y 3 >i 

(4) 5IlfflA'J7I (5) ©T«D«as-cnif*-ra 

[«jfcJS6] Sgl©A''J7H (5) **S i 3N 4 *^ 
cn^^lCiOMffiffc^fflfiKfiffi (LPCV 
D) »iJ:0lt*S-tt-*ctS»«fr*BI*iHl^6 5 

*T»ti-rn^i^t2«»^. 40 

CIS^7] S1»A*'J7I (5) *5Zr0 2 Xttr 

(DMRrT-mmLtzmtins 1 02-z r02*exe« 

*JfAl203. Ti02. T a 2O5© 1 ^S&Su 

im^msl i2ro/\'iJ7i (10) £.rcDJHjrr-*ft 

StL7tJlWS iOx-S iON-S i 3N 4 cDgSfl^ 

t>fn* 1 3ifem©#£. 

[§£#319] g2»A-'J7i (10) SrCCDJIiJr-T'ttt 50 
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aitM^s i Ox-s i 3 n 4<Dmm.-£>-&fr>E>i&j& 
tz> z t*&mii?zm*m i*67 *-eov»rn* 1 

[IfjRJSlO] S i 3N4JH**«$**«HC»^ 
XWtaft:*. f$l:WTa20 5, Bi 2 03. TiO 
2. Al 2O3. Nb205. MgO, V2O5. Ce 
O2. Y2O3. Zr0 2 , BN, A 1 N© 1 ~Z>WJf-\Z 

CM*S11] SiOxIWXHSiONl^C 

o izm^m. 

[IS*^12] S i 3N4l*LPCVDtel:iDi 

ffctz>z.h*&mt-t2>m$im&fr*> 1 1 $T©i^-rn 

* 1 3SfB«»^ffi. 

[IS*^1 3] i3CA-U7I (5 A) **S i 3N4 
[8S*^ 1 4 ] «»Ig c ) TT3>£.OVXte±#© 

e^x«^cDffi©a^^j?i & l < tt-t-n e ©is 

<k«**6»Jfi-r*C4:t«r«fr*BI*flll*»6 1 3* 

mwv>mnts.m.w] 

[0 0 0 1] 

[^©s-r^sffi^in *5S9iH:. gs^i tat£©¥ 
mteffimmTnmmmmzm-tz. mz. *&m** x 

-f 7f>yh7>yX^&^t'J+t/ty?ML. 

-rs. 

[0 0 0 2] tlffl©V-f i7PX|y^ hDX-y^if 4 ^^ 
^EUfSigsSs^ (DRAMs) tt. AtetC&t^TSftXtt 

x-r -y^>y h^^x^tf/^'j^-rA^a^te 
tt. il^Affi«SA*ti8©Sim^^*-r ^Sft:«iIX« 

m tf&mT*&2>. C*l6©**£f©*Hi. WifVW. Hoe 
nlein^f "NeueDielektrika fuer Gbi t-Speicherchip 
s" . Phys. Bl. 55 (1999) izmtf &ttTfr>«. 

®&(D^W5£ft¥m&* j Evmmm s T-iz&^TmmT2> 
tzftiz>&mnfc3rrrt~>?$:mm-r2>tziibizi l z. mx\t 
mmnmm. s r b i 2 da, Nb) 2 o 9 

(SBTX(iSBTN) , Pb (Zr. Ti) O3 (P 
ZT) . XtZB i 4 T i 3O1 2 (B TO) J+tAy 

GSJAtf (Ba, S r) TiO 



(3) 



2001-237393 



3 

3 (BST) ^ffifflt5uifeTt5 0 
[0 0 0 3] L,j&»L,&a«6, C*lS©«S©»ttflt. & 

to. fct, 5F«tt*S«», flliBa4liftRXI» 

tts©*«tt»{fctt («*.mcru0 2) sttfflLfcw-n 
^mmimm^mm^-^m 5 s o~8 o ox:©® 

&S. Se-pT. &agmte£aS<h©^fifrM©{b^KJS£ 

d. I r, Rh, Ru, Os) ^SSJji $n-2>„ 
[0 0 0 4] *^y*^5^S*|*-r*fcJ&»;:. TfciSI 

#M{bSi5B:Z/h^>> ; X^co^liPgi5©fca?)fc«, 9 5 
%tf&m (N2) W5%*5*^ (H2) *»5&<5flMI 
#X (Formiergas) rt-ewfRffia^STf**. U^L 

h**« (PECVD) 14. Jirt©M(ri*jR$a»cSr^# 

««*©»««#*> l < tt*««tttm©*7cS£Ee-r 

[0 0 0 5] &Hf<E>9MBfc:*fr>Ttt. ttEBH* 

* * u * r a- -> ^ tc * Mffifbii * mm a * c t tc j; o 

MT5ri:)5«a*5ftfc. M«US-PS5, 5 2 
3, 5 9 5lCti. ^JJMMBiSSR^waiS^feWEita 30 

fttdUfiSU, ^-f7f>^h7>yX^±l;Il ©T 
'f , ;U->3>ift«IS*. »SBl©T-f V U— >a 
>/l±»CX-Y •^5 1 >^K^>v ? X^<i:M^L-fe^i5lS#: 

fC»2©7-f V >a >M$SSL^-3C©±tCT i O 

Xrt©7fcfgJ*^tt4fe*-rs z. tWVZttto. tnttoo 
©t>. **tc.j;0gS^ (y>5"J>y*>F "dang 
ling bonds" ) \t*m#f*i. 1#JcmSJC*fT-5«lf-ffi-C 
R&Y- h&{fc^rtT&?P£n£^£T<& -5 
C©i§&, ^^'J*^A-->^©T^«S$:®-&**©a: 

[0 0 0 6] 50 
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[s^T^&Lcfc^i-ts^gg] ae-^T. *%B^co^gg 

S * t 'J * r A £+#tc*lfl©{lA[C;tt LT«lg-r 

[0 0 0 7] 

0. 

a) *ig^Stg±(CX-f -y^>^h7>->*X^^ff^cK 

u 

b) X-T 7 f >y H 7 >->'X^±IC7-1' V l/—> 3 »M 
£S6U ^T-T 7l/-y 3 >JBf3tc. !t#tc*S-©SA(C 
»-T*JB 1 ©A* 'J 7B££l«U 

c) 7-f V U— > 3 >»JlIC, T73«SS^±^m@M 
tf»C*ns©|B!lClM»l,fc&«»fl;to£WH**tJ. X 
■f •y^>^N^>>'X^t^-&an7t^ : E'J^vA->5' 
3: SSL. 

d) SiS;£fr©x-;/^>^iST7^y ^-:>3>jI£• 
;*^U4 l •w^°-> : $'©fl.^H!^■^ ! — sciSStHJL. ^-© 

1 ©A*'J 7/1 £fl-<IOICftiJ^oT3iaj£-t!\ 

e) ^tU+t/ty^lstfj-fVI/— >3>I±W 
m 1 ©A' U TB±fC. 4#tC*^©fiAtC^-r-5^ 2 ©A* 

[0008] &K«fl:«te£rJi«#*b<tt 

[0 0 0 9] *tP£L<t4. T-f V ^3>B?£JSbfc 
&KKT< y 1/-V-3 >BrttC^*?L^X-r 7?>^H 

^>> ! x^©m^fs^. esjx.«Mosx-f -y^yt/h? 

>yX^©h'H >SS«*TX 7f> ^OagStt^^ 
£5cJ3IU ^OSI^jg^X-f -y^>y H7>y7.^©T 

tt«-r*. £©*^tti)D«Hw. M.S7L©^c«BttCsSM* 
TL©f*JMg£. !«p(C7fC5g©(SA{C»-r-5m3©AU7«T 

^-rx^-r^c ^nicto. {-jjuwictk 

©ia $ tut ^ t u r n f4^tc a* u 7 @ tw«fc o m 

[0 0 10] MKWtC, BigXISd) TSBl ©7-f y 1/ 
- v 3 >^S:^ 1 ©A U 7lOfSST«St5 C <hA^* 
-J-fflii^lcJ; O A'J 71^X7? X h 7/tMt 

tC. KjgXSd) T7-TVL — ->3>H£SfSl©AU7 
M©T©^$ CtfeTtS. 

[0 0 i 1] S§l©A*'J7Jii»4, Wf'JfCS i 3 N4*>6 
^$n. C©R«JEfl:¥«5l«JfcRH! (LPCVD) 
*<»tcfi«F«:|g**t>fc6-r. ^ 1 ©AU 7^©«W<h 
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ITtt. Zr02t)KIJSi02/Zr02*iKt 
SCifeTfS. S*©SSTSM»©tt»A 1 2O 
3. Ti02, Ta205S. ^ 1 CDA'J 7m<F>tztb<r> 

[0 0 12] miro7^VU-->3>SrtfCX-y5 1 >y 

$ tifcjg ,&?Icdi*iM£ -> if-t 3 cd a* 'J 7M<n 

tztb\z. mmmz'g, i ©a u Tirot* tra i;*m*« 

TS i 3N4Ji£MiR-r3£:ii&lCt2, d CDlf 
LPCVDtCiOff 5. 10 
[0 0 13] * : £iJ*rrtis*±\Z*mV1tt&2<D/VJ 
71U, S i Ox-S i ON-S i 3 N 4 Jlfrg-tird* S 

VD (chemical vapour deposition) fCJcOS i OxB 
SjfcSStf, ?l^i^$(^fil(CffSb<«CVD-PS i O 
Nf^ ^^ti-*Oill:j!f * KttLPCVDTS i 
3N 4 S^JS-T. £©«^. Sf«#CD3a»«#Xte?ifSi 
S i 3N 4 ®CDLPCVD*ifficO|^fC^U 

t, mm-etwmmmz. wt&x-s i o 2 -s i o 

N-S i 3N4XIJS i02-X-S iON-S i 3 N 

5» B i 2O3. Ti02> AI2O3. Nb205. 
MgO, V2O5, Ce02. Y2O3. Zr02. B 
N, A 1 NttJti;fee>i<l>st±Sift»^fflT.5Ci 
S6»C»ft'>>j3>JiOCVD*MOlS*i: 

fC, #iDW(C«F^L<ttS i OxJtSfcD^fC^jaiJl^ff 30 
•5. 

[0 0 14] 

tftid-r lasted. *rti^ti*fgmz£2,jjm<Dmfz 
zmm\zt5V2>¥m&ffij&m?v>mmmtf7f;2tiT^ 

[0 0 15] 01 KjjsLfcSteKWcfctttf. £-T¥mft 
S^l (W^.«->'J3>75^^:^)) ilcMOSX'f-vf 

r-tt, * : £>)mm&m<D<7—\!&WHZ£r)Ml$.ZtlT 

fluffs iC>2 (TEOS) XHBPSG (fc^M 

[0 0 16]*^l;S^t. 7-fVk-y 3 >14l: 
mi©A''JTg5S:Sil-r-5>. S£-?T, ifJ-fVl/- 
->3 >Jg4C9jj!l COgB#J§£J6U ^TCCDlgl COgB 50 
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#HCD±{CA'J 5 £*tffi£-t!-7!>^3l#*5e£A'J 711 
A'J 71 5 COfc^lCti. *^lC#LTiW<£!E9;Fi§j® 

ft (LPCVD) lC«fc0tt«^-B-^.Ct^T'#.2)^{t-> 

immxitH 2 ad 7 t Lxmm-rzmnmzmm-Tz 

[0 0 17] 3IIN££\ 7-fV U-->3 >I?4&.tfAU 
71 5 tcJ: 0 J&fiEStlfcjf tSiafCMO SX-f 7f>^h 

5 >^x* 2 co h* u-f >^co±{c«^?L*Sul*rSjir 
x <y ^ > y L,*»oJ»*tt»». 0ij A. « K- f l,fc**S» 
-> 'J **Lfc«A?L3<B± 
(C&<bAUT6£SIT„ 
[0 0 18] 3l#^i*. 7-fy 1/— ->3>B4C0±(C. 

itvofrztezTjjnm 7 *&&ii<n±.?i\zmvfrr>m^ 
ztix^zjiviztwuzmmfc-rz. -^-niccfco. t 

-r >®«taimtt^a-> u n >75^«$nfcg.^?L 3 
mmfcms&mmzitz* corns {j, #?ig{b£n*:T 

Pir&«fCT#«ffi7£ie*.TiStf£. S§ffi#/i8l;:, 6 

e it z> ±^mm 9 £ mm \z%± \z mm \z o t m ? «t 

[0 0 19]fi£oT. 01 tZ7n-£tlT^Z>&ot£*mfc 
[0 0 2 0] ^^r'J+r A->^COSBt55f(PlCO 

^$tiTv>-5j;5(c. 2^<Di&tzz>m.mmm-v'tToz.£ 

[0 0 2 1] fllC0#yS<H£ (0 2 a) tC*3t»Ttt, 
t 'J ^ -v A ^ con 0 {c^ifi^fSjco ^c -y-fif jg * 7 -f y 1/ 

-->3 >B4l*ltCX^^>^b, ^-CO^Sil[^(fi]COX-y 
^>^XS^««SiCA>J7B5*TI^ST^). C©« 
^. «^-(Cj:0A*'J7S3«|^P#tCX-y^X h-yACD« 
«Sa5:iA«T*4. d00^ie*[6icox-y^>yxli 
X-y5 1 >^$nfc^-y-SljgcDnSC©A'J7B5C0± 

t^T. m*>ntzffimiz'm2<D/-<>) j r-mi o&m-t. 

[0 0 2 2] &2<Dmmm& (0 2 b) tC&l^Ttt. 1^ 

^(c^u-!KcD«jas:Sii:*ifi]oox-y ^>^istc«t o * 

^'J+^Av-^COjlOir^-r-g.. 

^•tC«. 7-f V 1/— V3 >^4rt^C0^ia^(p)COX y?- 

>d/X@$AU7B5SS>tT*JS-r-5C0T. >c-tJ-^j£ 
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mt. AU 7H 5©T©-£©gS£ $T'rr l^O*HT 
7J§5±©X-;/^7 t h-yAfi^g-e*^). Lt^I^S 

#?ifi©isS3©it*T-Bifc>n.5. 

[0 0 2 3] i^#roj|JfiS8^lC*3^T(i. l2ffiA , Ut 
-Jf 1 OSrSS-Tdtte, gA-Ut-I^OE^ 

*> tfx ^ > ^ £ n/t * U-^iSoT^ffi^t tcis n T^gB 
3S1 ©1&SSag«i{c*5HTWU «2©A 
'Jt-1105, *1*«jg©^©M*£t;:i5^T£ti55£ 

£ic#6*i£:?ll l ©AU 71 5 ±»c^k:«-r. ^tifc 

7^5^tt*(^TX^5 i >^$nAcfflWT*^#J(Cgm 

[0 0 2 4] »2©Agt-il Ott. £1*S i 
ZteZ>mi<Dm, ^HTS iON^^^2®IM 20 

0»ritr*. #Ji&©2t>©Jf tiC VD (fll^fflfiKS 
ft) K«kO»J«-r*Ct**Tr*-6*». — #S i 3N 4 tt 
LPCVD (low pressure chemical vapour depositio 

-5. ^^r>J+VA->^COi5im^€-. Si3N 4 I©LP 

cvDmm<Dmz3iC2>tt&&]*&<D7km (h 2 ) a»& 

©Itlt. £e^T&*>S i O 2 ©*£*SHU-iC. XUIi 30 

£-&©rt»-eat-r;i£a«T**. for. is^ttL 

T«. mZ-ttX-S 1O2-S iON-S i NXttS i 

02-x-s iON-s i Nizm~3<mffim&m&i-r2> 

ZL£WC£Z>. XJfUS i ON<DWf&mzm?Z\ 

#-5. RfcfcxttSYbWXAy-v— iffl^ti/ttt. 

a205, B i 2O3, Ti02. Al 2O3, Nb2 
O5. MgO, V2O5. Ce02. Y2O3. ZrO 
2. BN, A I NV>\-ommz$>t>tyZ>%i±m&.it'to$: 
Ifflt^Ci:^^ gHfc->U=i>c0CVDif£*g*g 40 

[0 0 2 5] 0 3(Cfi, 

tew,\<jymmmm. (02a) (cgcK^^tcj^^ft 

iC*3fe-r-5fc©T*0. C©^iC«fc5 1 ^©X-y^ 
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>^XST^-t*-«iion«IC*S/t'J7)B5X0fl 0# 

[0 0 2 6] L^L&*^. H3(C^£n£^ft:«?ja 
SR^tt, ^c*JCCi-tr*L^:IIJSS8^tiigiJ©^Jc*5 
V>TSfr«. EP£. C©ig£K{ifi|*7L3«!g3©AU 
715 ASrfig^TiJO. cn{C«t 07K*^*7-f V U--> 
3 >S 4 *«T»£?L 3 L^O-t 
£ ^ <E> ± tc |6jtJ> -p T * ^ ij + r A -> ^ iCffiffifi A L % £ 
dtTMSlt^nS. ^3©A*U7I5 A ©*£««. 
7Lx->^>^©ifi^lcSI«S-r^. $T£l,<{i. HI 3 ©A 
'J 71 5 AttS 1 (DA*'J 71 5 tl^SCS i 3N4*>S 
tt K> fr~z> £ 6 K » $ L < tt f^^lfC L P C V D ft 7>*£fig $ 
n^>, ^3 ©AU 7J§ 5 A«^±(C«*?L 3 ©ftMI£« 
5. ^OJ:5l:LT, »M3^3©A'iJ7I5AT 

7-fz>^Lfc^i: 1 ^ 3 \zmmmm. «*tfK 

[0 0 2 7] fct. *%mz&Z>Jjtii>£:m^Z>£, ;* 
: EU=¥-VA->^?£AU7B5, 5A&tf 1 0 -C%±lZti 

A->^©pj5g^fc«{r#ffi-r^>*m^ig^iFrtlCgA 

©fflmSr^S-rS^JtgttS:K±-rS-<i:^-c#S. ^< 
©«•&. A'J715S^1 0^PfiE-rtX«+5i-T*)^. 

J: -5 tcte&Sfl 3 ©A U7I5 A£fg ,6?L 3 (Dftmzffi 
U ^ntCctO^^rU + r/^v^ro^A^^-r^Ci: 

[HI] KiBlgc) SI8»Ufc««)*»M»=*^S« 

i^^nfe##^ja^©»fBiigTfcs. 

[12] ali§?iaigd) £30BUfc«©*»91K:St* 

jS-^nfc¥«^s^^©»fSH (^isim^) Tfe 

-5. 

[^©SttH^] 

1 ¥mfr£stii. 2 MOSX^7f>5'h7>xX 

^. 3 «j£?L 4 7-f V U— >a .5 ^ 

1©AU7®. 5 A HI3©AiJ7J§, 6 R^A'J 

7. 7 t**«. 8 mn<*m. 9 

m. 10S2OAU7I, WL 
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(72) IS"^ ?UXr^-^ x-A 

K-f*>ii»*iDH 5a>A> l-7i 
l/yah7-t 14 



